The production of small quantities of Fe(H) during the initial phase of microbial Fe(IE) reduction greatly increased the amount of Fe(M) that could be extracted from freshwater sediments with oxalate. This finding and other evidence suggest that the oxalate-extractable Fe(M) that is unavailable for microbial reduction in anoxic sediments is not in the form of mixed Fe(III)-Fe(II) forms, as was previously suggested, but rather is in the form of highly crystalline Fe(M) oxides.
Microbial Fe(III) reduction is one of the most important geochemical processes that take place in freshwater aquatic sediments and submerged soils (3) . Previous studies demonstrated that the extent of Fe(III) reduction in freshwater sediments of the Potomac River is limited by the fact that most of the Fe(III) is not available for microbial reduction (4 Sediments were collected from the previously investigated freshwater site in the Potomac River (4, 5) and incubated under anoxic conditions at 20°C in the dark in order to deplete the microbially reducible Fe(III) (4). The concentrations of oxalate-extractable Fe(III) and Fe(II) were determined by the previously described (9) anoxic extraction technique. Previous studies have demonstrated that, under various redox conditions, the standard error for triplicate determinations of oxalate-extractable Fe(III) and Fe(II) in these sediments is less than 8% (9).
As reported previously (4), even though the microbially reducible Fe(III) was depleted, these sediments still contained high concentrations of oxalate-extractable Fe(III) (Fig. 1) . When the reduced sediments were mixed under air in order to oxidize all of the Fe(II), the total amount of oxalate-extractable iron dropped by ca. 40% and oxalateextractable Fe(III) dropped slightly, even though the oxidation of the substantial quantities of Fe(II) should have formed additional Fe(III) (Fig. 1) .
The oxidized sediments were placed back under anoxic conditions. Initially, no oxalate-extractable Fe(II) was detectable, and the concentrations of oxalate-extractable Fe(III) remained constant. After 20 days of anoxic incubation, Fe(III) reduction had begun and a trace of Fe(II) (7 ,umolg [dry weight] of sediment) was detectable. At this point, total oxalate-extractable iron and oxalate-extractable Fe(III) amounts increased dramatically (Fig. 1) In order to determine whether the presence of Fe(II) in anoxic sediments enables oxalate to extract highly crystalline Fe(III) oxides, goethite and hematite were prepared as described previously (4) and added to subsamples of oxidized and reduced sediment. Addition of goethite or hematite to oxidized sediments that contained no detectable 
